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Dental trauma is a painful experience that can impair orofacial function, negatively affecting growth, occlusion, and esthetics. At the same time, it has a significant impact, on an emotional and psychological level, distracting from the quality of life of young children and their parents. Any trauma with accompanying fracture to the anterior teeth is an agonizing experience for a young individual, which requires immediate attention, not only because of the physical disfigurement but also because of the psychological impact on the patient.\[[@ref1]\] Traumatic dental injuries are common among the boys in the age group of 6--12 years which is particularly true for maxillary central incisors.\[[@ref2]\] It has been suggested that the incidence of dental trauma in the near future will overcome the incidence of caries and periodontal disease in children and teenagers.\[[@ref3]\] Physical leisure activities at home, in kindergartens, at playgrounds, and in schools continue to account for a significant proportion of traumatic dental injuries in young children and teenagers, on the other hand, are mostly injured during sport activities, traffic accidents, and some forms of violence (e.g., fights, assault).\[[@ref4]\] Parents and physical education personnel in institutions have a deficient knowledge toward the management protocol following a traumatic dental injury which can have an effect on the treatment plan.\[[@ref5][@ref6]\]

Crown-root fractures account for only 5% of all traumatic injuries and present difficulties for the successful management. The treatment of crown-root fractures in children is compromised by a fracture below the gingival margin and/or bone.\[[@ref7]\] When they do occur, they present both endodontic and restorative problems,\[[@ref8]\] which are a challenging task.

Some techniques have been developed to restore the fractured crown. Early techniques include jacket crown, orthodontic bands, pin-retained resin, and postcore supported prosthetic restorations such as resin crowns, ceramic crowns, porcelain bonded crown, and composite resin.\[[@ref7][@ref8]\] If the fracture extends the biologic width, which is described as the gap between the crestal bone and gingival sulcus, flap surgery combined with osteoplasty/osteotomy procedures is required.\[[@ref4]\] In spite of various advances in adhesive material, there is no restorative material that will bring back the perfect esthetics and functionality as much as natural dental structures. Reattachment of the crown fragment to a fractured tooth influences esthetics by retaining natural translucency and surface texture. This is the rationale behind the procedure for being the first choice for crown fractures of the anterior teeth. Once the original fragment is reattached, the natural appearance will be restored instantly.\[[@ref9]\] Hence when the tooth\'s original fragment is used for the reattachment, it is possible to achieve very good esthetics with original tooth contours, texture and radiolucency, and function.\[[@ref8]\] Different techniques have been advocated for the fragment reattachment. Some of them are simple reattachment, placement of circumferential bevel at fracture line, placement of external chamfer at fracture line, the use of V-shaped enamel notch, placement of internal groove, and superficial over-contouring of restorative material. To attain isolation for the placement of adhesive resin and to overcome the disadvantages of gingivectomy in esthetic region, intentional replantation has been reported in the literature for managing complicated crown-root fractures.\[[@ref10][@ref11][@ref12]\] The prognosis for such treatment may not always be favorable and could vary due to its highly sensitive protocol.\[[@ref13]\] It depends on the extra-oral time, handling of the root surface, viability of periodontal ligament cells, and proper maintenance of oral hygiene. Various case reports have been published where a single segment is reattached to the original tooth structure. However, there are no case reports where multiple fragments are reattached in a fragment reattachment procedure with an intentional replantation. In this case report, such an attempt was made to rehabilitate a traumatic dental injury for esthetic reasons with a follow-up period of 2 years.

Case Report {#sec1-2}
===========

A 12-year-old male patient reported to the Department of Pediatric and Preventive dentistry with a chief complaint of the broken upper front tooth with the broken fragment retrieved by the parent which was stored in the milk until examination. History revealed that the patient had a traumatic fall for1 day before in open ground. On intraoral examination, an oblique complicated crown-root fracture was seen extending into the cementum in the left maxillary central incisor (tooth number: 21) \[[Figure 1](#F1){ref-type="fig"}\]. The remaining coronal fragment was found to be mobile hanging on to the tooth structure. The patient reported the pain on palpation and percussion. Further examination revealed that there were no injuries to the supporting tissues, lacerations over the lips, or any swelling in and around the region of trauma. Intraoral periapical radiograph revealed two accompanying fracture lines, one extending up to 2 mm into the alveolar crest on the mesial half and the other running from the midline 1 mm into the cementoenamel junction; with a closed apex \[[Figure 2](#F2){ref-type="fig"}\]. In this case scenario, a regular fragment reattachment procedure would not be possible as there was extensive subgingival involvement. Traditional treatment plan would be extraction, but the patient\'s parents were not willing for the extraction, and hence, hence, intentional reimplantation with extracoronal fragment reattachment was adviced to the patient and the parent. After obtaining the consent from both the patient and the parents, the treatment was done as follows.
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In the first visit, the mobile fragment was removed and stored in isotonic saline solution, till it was reattached. Pulp extirpation was done, and calcium hydroxide closed dressing was given (Calcicur^®^-- VOCO, Germany) followed by the medications. The patient was advised a soft diet and to report after a week. In the second visit, the root canal treatment was done, and the patient was recalled for fiber-reinforced composite post placement after a week. Peeso reamers were used for the post space preparation with up to 6 mm gutta-percha present in the apical region. A fiber-reinforced composite post was placed in the canal space with the help of dual-cure composite resin (Variolink II; Ivoclar Vivadent AG) \[[Figure 3](#F3){ref-type="fig"}\]. At the same time, the two fractured fragments were cleaned and reattached to form a single segment, and a post space was also prepared using a straight fissure bur number Friction Grip 1157 \[[Figure 4](#F4){ref-type="fig"}\]. Intraoral reattachment of the united fragments to its tooth structure would be extremely difficult due to the subgingival involvement, and hence, intentional reimplantation was planned, where the tooth segment could be reattached extraorally onto the tooth structure. The tooth was extracted atraumatically under the sterile conditions with very minimal gingival trauma without flap elevation. Care was taken not to handle the root surface to prevent damage to the periodontal ligament fibers. The combined fragment was reattached to the extracted tooth \[[Figure 5](#F5){ref-type="fig"}\] and then was reimplanted into the socket. Extra-oral dry time was kept as minimal as possible, and the root surface was kept moist by wetting with isotonic saline. A flexible splint using ligature wire and composite was placed for 2 weeks. Postoperative radiograph was taken to verify the correct placement of the tooth in the socket. After removal of the splint, no mobility was noticed. The patient was recalled for monthly follow-ups up to 5 months and every 3 months thereafter. During the 1^st^-year review, external root resorption was noticed along the coronal third of the root surface, but the tooth was asymptomatic and did not show any signs of mobility \[Figures [6](#F6){ref-type="fig"} and [7](#F7){ref-type="fig"}\]. During the 2^nd^-year review, there was no evident difference in the resorption rate compared to the radiograph taken during the 1^st^-year review, which could suggest to transient resorption that could have been arrested by the 2^nd^ year. The patient was asymptomatic until the end of 2 years \[Figures [8](#F8){ref-type="fig"} and [9](#F9){ref-type="fig"}\].
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Discussion {#sec1-3}
==========

Various treatment strategies such as removal of the fragment and restoring the tooth with resin composites or full-crown restorations, orthodontic or surgical extrusion of the fragment, and restoration of the tooth were described in the literature including intentional replantation of the crown-root fractured tooth which was preferred for this case.\[[@ref14]\] Intentional replantation should be considered as the last-treatment option as there are more chances of periodontal ligament cell loss, but proper care should be taken such that the extra-oral dry time would be kept at the minimum, and preservation of fragments and handling methods of the tooth are probably of crucial importance for maintaining the vitality of periodontal ligament.\[[@ref15]\] Intentional replantation with 180° rotation has been used to treat the localized periodontally compromised teeth, such that remaining healthy periodontal ligament contacts the localized lesion area of the socket while the denuded root surface contacts the previously healthy socket areas.\[[@ref16]\] In the treatment of crown-root fractures, the rotation was used to expose the fracture line toward the facial side of the tooth for biological space maintenance. In our case report, the tooth was not rotated as it was not periodontally compromised, and there would be intact periodontal ligament fibers and cementum on root surface as the extra-oral dry time was kept to the minimum of 13 min.\[[@ref17]\]

Reis *et al*. have shown that a simple reattachment with no further preparation of the tooth or fragment was able to restore only 37.1% of the intact tooth fracture resistance. Early retrospective studies indicate that the clinical performance of fiber post is promising, and the failure rate is 3.2% over a period of up to 4 years. Use of fiber post in cases of reattachment is that it serves as a splint between the fractured tooth segment and intact tooth, further reinforcing the fractured segment. It helps not only in conservation of tooth structure, good esthetics, and better adhesion but also the stress distribution is better, as the modulus of elasticity is similar to that of dentin.\[[@ref18]\] Thus, we planned to place fiber-reinforced post before the fragment reattachment technique. Yilmaz *et al*.\[[@ref19]\] in a clinical follow-up study, reported success for 2 years by using flowable resin composite for the reattachment with a V-shaped external double chamfer on both the fragments. In the present case, a flowable resin composite (Variolink II; Ivoclar Vivadent AG) was used for the reattachment technique.

Fragment reattachment may offer several advantages over the conventional acid etch composite restoration. Improved esthetics is obtained because enamel\'s original shape, color, brightness, and surface texture are maintained. In addition, the incisal edge will wear at a similar rate to that of the adjacent teeth, whereas composite restoration will likely wear more rapidly. Furthermore, this technique can be less time-consuming and provide more predictable long-term appearance.\[[@ref20]\] Although various techniques are available for fragment reattachment, a simple reattachment technique was used in this case report, as it was a less time-consuming and simple procedure, thereby reducing the extra-oral dry time. Keeping the fragments in a moist environment ensured that there is no or minimal collapse of the collagen fibers in the dentin leading to better bond strength. Moreover, it prevents the whitening of the fragment leading to a better esthetic result.\[[@ref21]\] Hence, in the present case report, the retrieved tooth fragments were placed in saline until the reattachment procedure was done. Becker and Goultschin reported that slightly elastic properties of the flexible splint material allow the physiological movement of the tooth, and is also noninvasive and reversible in nature.\[[@ref22]\] Hence, the splint material of a 0.009 inch was preferred. Trauma could be one of the predisposing factors for cervical resorption of the root surface. According to Heithersay, 15.1% of teeth have trauma as a major predisposing factor, and when the other contributing factors are associated this increases up to 25.7%.\[[@ref23]\] The evidence of resorption could be due to traumatic injury which is transient in nature and is not the replacement type.

Treatment plan, in this case, was aimed to maintain the height and thickness of the alveolar ridge until the patient\'s growth and development ceases and also to provide an immediate esthetic result. Later, alternative replacement techniques such as an implant or bridge can be planned for a better well-functioning and esthetic result.
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